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PREFACE 

Childbirth is one of the most remarkable physiological 

processes in human life and represents a unique transition that 

profoundly influences the health and well-being of both the mother 

and the newborn. Although birth is fundamentally a natural 

biological event, it is also a complex process affected by medical, 

psychological, technological, social, and cultural factors. 

Throughout history, childbirth practices have evolved continuously 

in response to advances in medical science, improvements in 

healthcare systems, and changing expectations regarding maternal 

and neonatal care. Today, the primary objective of modern obstetric 

practice is not only to ensure a safe birth but also to provide an 

individualized, evidence-based, and positive childbirth experience. 

During the past decades, remarkable developments in 

obstetrics have transformed childbirth care. While conventional 

approaches such as spontaneous vaginal birth, assisted vaginal birth, 

epidural analgesia, water birth, and cesarean section continue to 

constitute the foundation of maternity services, innovative 

technologies are increasingly shaping the future of childbirth. 

Artificial intelligence-supported clinical decision systems, virtual 

reality-assisted labor analgesia, telemetric fetal monitoring, smart 

birth simulators, wearable technologies, and personalized digital 

birth planning are emerging as promising tools that have the 

potential to improve maternal and neonatal outcomes while 

enhancing women's childbirth experiences. 

These innovations have also expanded the responsibilities of 

healthcare professionals. Midwives, nurses, and obstetricians are 

expected not only to possess strong clinical competencies but also to 

integrate rapidly developing technologies into patient-centered care 

while preserving the physiological nature of childbirth. Therefore, 
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understanding both conventional birth methods and emerging 

technological innovations has become increasingly important for 

healthcare professionals, researchers, and students involved in 

maternal and newborn care. 

This book was prepared with the aim of presenting a 

comprehensive overview of current childbirth methods together with 

the latest scientific developments that are expected to influence the 

future of obstetric practice. Rather than promoting a single mode of 

birth, this book evaluates each childbirth method within the context 

of current scientific evidence, emphasizing its indications, benefits, 

limitations, and potential future applications. Furthermore, recently 

emerging technologies that are currently under development or early 

clinical implementation are discussed from clinical, ethical, and 

technological perspectives. The content of this book has been 

developed by reviewing contemporary international literature, 

clinical guidelines, and evidence-based publications in obstetrics, 

midwifery, nursing, and digital health. Every effort has been made 

to present accurate, up-to-date, and practical information that can 

contribute to both academic education and clinical practice. Because 

childbirth science continues to evolve rapidly, readers are 

encouraged to interpret the information presented in light of newly 

emerging evidence and updated international recommendations. 

We sincerely hope that this book will serve as a valuable 

resource for obstetricians, midwives, nurses, healthcare 

professionals, researchers, undergraduate and postgraduate students, 

and everyone interested in maternal and newborn health. If this work 

contributes, even modestly, to improving childbirth care, promoting 

evidence-based practice, and supporting safe and respectful 

maternity services, it will have achieved its primary purpose. 
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CHAPTER I 

INTRODUCTION 

 

Childbirth represents one of the most significant 

physiological events in human life and remains a fundamental 

component of maternal and newborn health worldwide. Throughout 

history, childbirth practices have continuously evolved in response 

to advances in medical knowledge, technological innovation, and 

changing expectations regarding maternal safety, comfort, and 

individualized care. Although childbirth is a natural physiological 

process, modern obstetric care increasingly seeks to balance safety 

with the preservation of physiological birth, emphasizing evidence-

based practices that improve maternal and neonatal outcomes while 

minimizing unnecessary interventions. 

In Türkiye, the total fertility rate declined to 1.48 in 2024, 

and national projections indicate that this downward trend is 

expected to continue throughout 2025 and 2026 (Turkish Statistical 

Institute, 2025). Although multiple demographic, socioeconomic, 

and healthcare-related factors contribute to declining fertility, 

childbirth-related factors have increasingly attracted scientific 

attention. In particular, the growing prevalence of cesarean section 

and fear of childbirth have been identified as important factors 
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influencing women's reproductive intentions and decisions 

regarding future pregnancies (Çitak, Çakir, & Toker, 2025; Kedir, 

Bekele, & Tefera, 2025). Consequently, improving childbirth 

experiences has become an important public health objective not 

only for maternal well-being but also for supporting long-term 

reproductive health. 

To address these challenges, Türkiye has implemented 

several national initiatives aimed at promoting physiological 

childbirth while ensuring maternal and neonatal safety. The Ministry 

of Health's "Natural Childbirth Is Normal" Action Plan, together 

with the "A Midwife for Every Pregnant Woman" Project, 

emphasizes continuity of care throughout pregnancy, childbirth, and 

the postpartum period. Complementing these initiatives, the digital 

platform "Journey to Motherhood" provides evidence-based 

education and individualized guidance for pregnant women through 

technology-supported healthcare services. By promoting positive 

childbirth experiences, reducing unnecessary primary cesarean 

deliveries, and preventing secondary tokophobia, these national 

strategies aim to contribute to sustainable improvements in maternal 

health and national fertility indicators (LGAZ, 2025). 

Recent advances in obstetric science indicate that childbirth 

care is entering a new era characterized by personalized, technology-

assisted, and evidence-based approaches. As of 2026, a paradigm 

shift is occurring in the philosophy of childbirth. Traditional 

intervention-oriented models are gradually evolving toward 

approaches that prioritize physiological birth, individualized 

comfort, maternal autonomy, and minimal intervention whenever 

clinically appropriate. Within this framework, digital innovations no 

longer function primarily as tools designed to accelerate or 

standardize labor; instead, they serve as intelligent support systems 
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that continuously monitor maternal and fetal well-being while 

preserving the natural progression of childbirth. 

Artificial Intelligence (AI), wearable maternal-fetal 

monitoring devices, wireless telemetry systems, digital birth 

simulators, and Virtual Reality (VR)-based pain management 

technologies represent some of the most promising developments 

currently shaping the future of obstetric care. These technologies 

enable healthcare professionals to make more accurate clinical 

decisions through continuous data analysis, facilitate individualized 

birth planning, support maternal mobility during labor, and improve 

communication between healthcare providers and expectant 

mothers. Rather than replacing the clinical expertise of obstetricians, 

midwives, and nurses, these innovations are intended to strengthen 

evidence-based decision-making while maintaining the human-

centered nature of maternity care (Smith & Rahmani, 2026). 

At the same time, technological innovation introduces new 

ethical, legal, and organizational responsibilities. Ensuring data 

privacy, maintaining cybersecurity, minimizing algorithmic bias, 

obtaining informed consent, and providing equitable access to 

innovative healthcare technologies have become increasingly 

important considerations for modern obstetric practice. 

Consequently, successful implementation of emerging childbirth 

technologies requires not only scientific advancement but also 

multidisciplinary collaboration among healthcare professionals, 

biomedical engineers, researchers, policymakers, and healthcare 

institutions. 

This book aims to provide healthcare professionals, 

researchers, educators, students, and policymakers with a 

comprehensive overview of current childbirth methods and 

emerging birth technologies. It examines the scientific principles, 

clinical applications, advantages, limitations, ethical considerations, 
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and future perspectives of both established and innovative 

approaches to childbirth. By integrating current scientific evidence 

with contemporary technological developments, this book seeks to 

contribute to the advancement of safe, individualized, evidence-

based, and woman-centered maternity care. 

The following chapters examine both established and 

emerging childbirth methods, discussing their scientific foundations, 

clinical applications, advantages, limitations, and potential 

contributions to the future of maternity care. 
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CHAPTER II 

CURRENT CHILDBIRTH METHODS AND THEIR 

BENEFITS 

Contemporary obstetric practice offers a wide spectrum of 

childbirth methods designed to meet the diverse clinical needs, 

preferences, and medical conditions of pregnant women. The 

selection of an appropriate birth method depends on maternal and 

fetal health status, obstetric history, pregnancy-related 

complications, available healthcare resources, and informed 

maternal preferences. Although spontaneous vaginal birth remains 

the preferred approach for uncomplicated pregnancies, advances in 

obstetric medicine have expanded the range of evidence-based 

alternatives that enhance maternal comfort, optimize neonatal 

outcomes, and improve the overall childbirth experience. 

Each childbirth method possesses unique indications, 

benefits, and clinical considerations. Therefore, healthcare 

professionals should adopt an individualized, woman-centered 

approach when recommending a birth method, taking into account 

maternal expectations together with current scientific evidence. The 

following sections present the most commonly practiced childbirth 

methods and discuss their clinical applications, advantages, and 

contributions to contemporary maternity care. 
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2.1. Spontaneous (natural) vaginal birth 

Spontaneous vaginal birth is widely recognized as the 

physiological process of childbirth and remains the preferred method 

of delivery for healthy pregnant women when no medical or obstetric 

contraindications are present. It constitutes the cornerstone of 

modern maternity care and is strongly supported by the Turkish 

Ministry of Health through the "Natural Childbirth Is Normal" 

Action Plan and the "A Midwife for Every Pregnant Woman" 

Project, both of which emphasize the promotion of physiological 

birth, continuity of maternity care, and the reduction of unnecessary 

obstetric interventions (LGAZ, 2025). 

From a maternal perspective, spontaneous vaginal birth is 

associated with fewer postoperative complications than surgical 

delivery, allowing faster recovery, earlier mobilization, shorter 

hospital stays, and more rapid resumption of daily activities. 

Furthermore, avoiding abdominal surgery significantly reduces the 

risks of postoperative infection, excessive postpartum hemorrhage, 

thromboembolic complications, and anesthesia-related adverse 

events (Cunningham et al., 2022). 

For the newborn, passage through the birth canal provides 

important physiological advantages. Exposure to maternal vaginal 

microbiota contributes to the establishment of a healthy neonatal 

microbiome, supporting immune system maturation and long-term 

metabolic health. Simultaneously, mechanical compression of the 

fetal thorax during vaginal delivery facilitates the clearance of lung 

fluid, thereby reducing the incidence of transient respiratory 

disorders and improving early neonatal respiratory adaptation 

(Dominguez-Bello et al., 2019; Hansen et al., 2018). 

The long-term reproductive benefits of spontaneous vaginal 

birth are equally important. Because no uterine scar is created, 

women experience substantially lower risks of placenta previa, 
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placenta accreta spectrum disorders, uterine rupture, and other 

placental implantation abnormalities in future pregnancies compared 

with repeated cesarean deliveries (Silver & Landon, 2020). 

Consequently, spontaneous vaginal birth contributes not only to 

favorable outcomes during the current pregnancy but also to the 

preservation of future reproductive health. 

Although spontaneous vaginal birth is considered the optimal 

mode of delivery for most uncomplicated pregnancies, careful 

maternal and fetal assessment remains essential throughout labor. 

Continuous clinical evaluation enables healthcare professionals to 

identify deviations from normal labor progression and to implement 

timely interventions whenever maternal or fetal well-being becomes 

compromised. Thus, maintaining a balance between physiological 

childbirth and appropriate obstetric intervention remains a 

fundamental principle of evidence-based maternity care. 

2.2. Vaginal delivery with epidural analgesia (pain-free 

childbirth) 

Vaginal birth with epidural analgesia is one of the most 

widely used pharmacological pain management techniques in 

contemporary obstetric practice. The procedure involves the 

placement of an epidural catheter into the lumbar epidural space 

during the active phase of labor, allowing continuous or intermittent 

administration of local anesthetics and analgesic agents. By 

effectively reducing labor pain while preserving maternal 

consciousness, epidural analgesia enables women to actively 

participate in the childbirth process with substantially improved 

comfort (Preis et al., 2020). 

Over the past decade, epidural analgesia has evolved beyond 

a simple pain relief technique to become an integral component of 

individualized maternity care. Modern low-dose protocols are 
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specifically designed to minimize motor blockade while maintaining 

effective analgesia, thereby allowing pregnant women to remain 

mobile, change positions during labor, and actively participate in the 

birth process. This woman-centered approach aligns with 

contemporary obstetric principles that emphasize maternal 

autonomy, personalized care, and positive childbirth experiences. 

One of the greatest advantages of epidural analgesia is its 

ability to provide highly effective pain control without significantly 

impairing maternal awareness or cooperation during labor. Adequate 

pain relief contributes to lower maternal stress hormone levels, 

reduced anxiety, and improved overall birth satisfaction. 

Furthermore, women who experience severe fear of childbirth or 

tokophobia may particularly benefit from epidural analgesia, as 

effective pain management can increase confidence in vaginal birth 

and reduce childbirth-related psychological distress (Anim-Somuah 

et al., 2018). 

Advances in anesthetic techniques have led to the widespread 

adoption of low-dose "walking epidural" protocols. These regimens 

preserve lower extremity motor function to a considerable extent, 

enabling women to maintain mobility, adopt different labor 

positions, and participate more actively in the physiological 

progression of childbirth. Maternal mobility may facilitate fetal 

descent and contribute positively to maternal comfort throughout 

labor (Cambiaghi, Comforti, & Torricelli, 2025). 

From a neonatal perspective, contemporary evidence 

demonstrates that the limited systemic absorption of epidural 

medications has minimal clinical impact on newborn well-being. 

Studies have consistently shown no significant adverse effects on 

neonatal Apgar scores, early neurological adaptation, or immediate 

postnatal outcomes when epidural analgesia is appropriately 

administered and carefully monitored (Wong & McCarthy, 2023). 
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An additional clinical advantage of epidural analgesia is its 

flexibility in emergency obstetric situations. Should an urgent 

cesarean section become necessary because of fetal or maternal 

indications, the existing epidural catheter can often be used to 

rapidly establish surgical anesthesia without requiring general 

anesthesia. This facilitates timely obstetric intervention while 

avoiding many of the risks associated with emergency general 

anesthesia during pregnancy (Chestnut et al., 2020). 

Despite its numerous benefits, epidural analgesia should 

always be considered within the context of individualized clinical 

decision-making. Appropriate patient counseling before labor is 

essential to ensure that women understand the expected benefits, 

possible side effects, and realistic expectations regarding pain relief. 

Continuous maternal and fetal monitoring, together with close 

collaboration among obstetricians, anesthesiologists, midwives, and 

nurses, remains fundamental to maximizing both maternal safety and 

childbirth satisfaction. Consequently, epidural analgesia should be 

regarded not merely as a pain management technique but as an 

important component of comprehensive, evidence-based, woman-

centered maternity care. 

2.3. Water birth (hydrotherapy-assisted birth) 

Water birth, also referred to as hydrotherapy-assisted 

childbirth, is a physiological birth approach in which the pregnant 

woman remains in a specially designed birthing pool filled with 

warm water, generally maintained at 36–37°C, during the active 

phase of labor and, in selected cases, throughout the birth of the baby. 

In contemporary obstetric practice, water birth has become an 

increasingly popular non-pharmacological option that promotes 

maternal comfort while supporting the physiological progression of 

labor (Preis et al., 2020). 
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Modern maternity care emphasizes minimizing unnecessary 

interventions and encouraging maternal autonomy during childbirth. 

Within this philosophy, hydrotherapy provides an environment that 

enhances maternal mobility, facilitates spontaneous position 

changes, and promotes relaxation throughout labor. Consequently, 

water birth is considered an important component of individualized, 

woman-centered maternity care, particularly for healthy women 

experiencing uncomplicated pregnancies. 

The therapeutic effects of warm water are primarily 

attributed to buoyancy, hydrostatic pressure, and thermal relaxation. 

Buoyancy reduces gravitational pressure on the maternal 

musculoskeletal system, allowing greater freedom of movement and 

decreasing physical fatigue during labor. Simultaneously, immersion 

in warm water promotes muscle relaxation, enhances endorphin 

secretion, and contributes to a reduction in pain perception, thereby 

decreasing the need for pharmacological analgesia, including 

epidural anesthesia (Cluett, Burns, & Cuthbert, 2018). 

Hydrotherapy also provides several obstetric advantages that 

may facilitate physiological childbirth. Increased maternal 

relaxation promotes more efficient uterine contractions and 

encourages cervical dilation, while the ability to adopt upright or 

alternative birthing positions may assist fetal descent through the 

birth canal. Furthermore, relaxation of the pelvic floor muscles and 

increased elasticity of the perineal tissues may reduce the incidence 

of severe perineal trauma and decrease the routine need for 

episiotomy (Nutter et al., 2014). 

For newborns, appropriately managed water birth has not 

been associated with increased neonatal morbidity when evidence-

based clinical protocols are followed. Research indicates that 

maintaining appropriate water temperature, ensuring strict infection 

prevention measures, and carefully selecting eligible mothers 



17 

 

preserve the newborn's physiological diving reflex during 

underwater birth, without increasing the risks of respiratory 

compromise or neonatal infection (Bovbjerg et al., 2016). 

Despite these benefits, water birth is not appropriate for every 

pregnancy. Careful maternal and fetal assessment before and 

throughout labor is essential to ensure clinical safety. Women with 

obstetric complications, suspected fetal compromise, maternal 

infection, excessive vaginal bleeding, or other high-risk pregnancy 

conditions may require alternative birth settings that allow 

continuous obstetric intervention. Therefore, appropriate patient 

selection remains one of the most important determinants of 

successful hydrotherapy-assisted childbirth. 

Successful implementation of water birth also depends on the 

availability of trained multidisciplinary healthcare teams, 

standardized infection control procedures, and well-equipped 

birthing facilities. Midwives, nurses, and obstetricians play essential 

roles in monitoring maternal and fetal well-being, maintaining water 

quality and temperature, and recognizing situations requiring 

transfer from the birthing pool to conventional obstetric care. When 

these standards are maintained, hydrotherapy-assisted childbirth 

represents a safe, evidence-based, and effective option that enhances 

maternal comfort while preserving the physiological nature of 

childbirth. 

2.4. Elective Cesarean Section 

Elective cesarean section is a planned surgical procedure 

performed before the spontaneous onset of labor, either because of 

established obstetric or medical indications or, in selected 

circumstances, at the informed request of the pregnant woman. 

Common medical indications include breech presentation, placenta 

previa, multiple pregnancy, previous uterine surgery, and maternal 
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or fetal conditions that make vaginal birth unsafe. As one of the most 

frequently performed obstetric operations worldwide, elective 

cesarean section has become an integral component of modern 

maternity care, particularly in the management of high-risk 

pregnancies. 

Advances in obstetric anesthesia, perioperative antibiotic 

prophylaxis, thromboprophylaxis, and refined surgical techniques 

have substantially improved the safety of cesarean delivery over 

recent decades. Nevertheless, cesarean section remains a major 

abdominal surgical procedure and should therefore be performed 

only after careful evaluation of maternal and fetal indications, 

together with comprehensive prenatal counseling regarding both its 

immediate and long-term implications. 

For appropriately selected women, elective cesarean section 

offers several important maternal benefits. The planned nature of the 

procedure eliminates uncertainty regarding the timing of childbirth, 

allowing healthcare professionals to prepare multidisciplinary 

obstetric teams and enabling families to anticipate the birth 

experience more effectively. This predictability may reduce anxiety 

and provide psychological reassurance, particularly for women 

experiencing severe fear of childbirth or tokophobia (Mazzoni et al., 

2016). 

Elective cesarean delivery also decreases the risk of pelvic 

floor trauma associated with difficult vaginal births. Consequently, 

it may reduce the long-term incidence of urinary incontinence, pelvic 

organ prolapse, and certain pelvic floor dysfunctions that may 

develop later in life following complicated vaginal deliveries (Keag, 

Norman, & Stock, 2018). In pregnancies complicated by placenta 

previa, malpresentation, fetal macrosomia, or other significant 

obstetric conditions, elective cesarean section provides a safe 

alternative by preventing potentially life-threatening complications 
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such as acute fetal asphyxia, shoulder dystocia, or umbilical cord 

prolapse that may occur during attempted vaginal birth (Landon & 

Lynch, 2018). 

Successful elective cesarean care extends beyond the surgical 

procedure itself. Preoperative assessment, evidence-based 

perioperative management, effective postoperative pain control, 

early mobilization, breastfeeding support, and multidisciplinary 

postpartum care all contribute to improved maternal recovery and 

neonatal well-being. Contemporary obstetric practice therefore 

emphasizes enhanced recovery protocols that facilitate earlier 

maternal mobility, reduce postoperative complications, and support 

mother–infant bonding whenever clinically feasible. 

Although elective cesarean section provides substantial 

benefits in appropriately selected cases, it should not be regarded as 

a universal alternative to physiological childbirth. Because each 

subsequent cesarean delivery increases the likelihood of surgical 

adhesions, abnormal placental implantation, and operative 

complexity in future pregnancies, the long-term reproductive 

consequences should be carefully discussed during prenatal 

counseling. Shared decision-making between healthcare 

professionals and pregnant women remains fundamental to 

individualized maternity care, ensuring that maternal preferences are 

balanced with clinical evidence and obstetric safety. 

Consequently, elective cesarean section should be viewed as 

an evidence-based surgical intervention that plays a vital role in 

modern obstetrics when medically indicated or carefully justified. 

Appropriate patient selection, individualized counseling, and 

multidisciplinary clinical management remain essential to 

optimizing maternal and neonatal outcomes while preserving future 

reproductive health. 
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2.5. Gentle cesarean (gentle/family-centered cesarean) 

Gentle cesarean section, also known as family-centered 

cesarean section, is a modern obstetric approach designed to 

integrate the emotional and psychological benefits of vaginal birth 

into a necessary surgical delivery. While maintaining the highest 

standards of maternal and neonatal safety, this approach transforms 

the conventional operating room environment into one that promotes 

family participation, early parent–infant bonding, and a more 

positive childbirth experience. Consequently, gentle cesarean section 

has become an increasingly important component of contemporary 

woman-centered maternity care, particularly for women requiring 

planned or emergency cesarean delivery (Çitak, Çakir, & Toker, 

2025). 

Unlike the traditional surgical model, which primarily 

focuses on operative efficiency, gentle cesarean emphasizes the 

childbirth experience as a significant life event for both the mother 

and her family. Modifications such as dimmed lighting, reduced 

environmental noise, transparent surgical drapes, and the presence 

of a birth companion, when clinically appropriate, create a calmer 

atmosphere that helps reduce maternal anxiety and facilitates 

emotional involvement throughout the birth process. 

A defining characteristic of gentle cesarean is the promotion 

of immediate skin-to-skin contact between the mother and newborn 

whenever maternal and neonatal conditions permit. Initiating skin-

to-skin contact during or immediately after surgery facilitates early 

breastfeeding, enhances maternal oxytocin release, supports 

neonatal thermoregulation, and strengthens early parent–infant 

attachment (Crenshaw, 2014). These practices contribute to 

preserving many of the physiological and psychological benefits 

traditionally associated with vaginal birth despite the surgical nature 

of the delivery. 
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Early family-centered interventions also contribute 

positively to neonatal adaptation. Studies have demonstrated that 

newborns who experience immediate skin-to-skin contact following 

cesarean delivery exhibit improved stabilization of body 

temperature, heart rate, respiratory function, and early breastfeeding 

behaviors, comparable to those observed after uncomplicated 

vaginal births (Stevens et al., 2018). Furthermore, involving partners 

or family members in the birth experience promotes emotional 

support for the mother and enhances family satisfaction with the 

childbirth process. 

Another important component of gentle cesarean is delayed 

umbilical cord clamping whenever clinically feasible. Together with 

uninterrupted maternal–newborn contact and early initiation of 

breastfeeding, this practice reflects the broader philosophy of 

preserving normal physiological transition after birth while 

maintaining surgical safety. Accordingly, gentle cesarean represents 

not merely a modification of surgical technique but a comprehensive 

model of family-centered maternity care that prioritizes both clinical 

excellence and humanistic care. 

Successful implementation of gentle cesarean requires close 

collaboration among obstetricians, anesthesiologists, midwives, 

nurses, and neonatal healthcare professionals. Effective 

communication, coordinated multidisciplinary teamwork, and 

institutional protocols supporting family-centered care are essential 

for maintaining patient safety while preserving the emotional aspects 

of childbirth. Healthcare professionals also play a critical role in 

preparing expectant parents through antenatal counseling, ensuring 

that realistic expectations are established regarding both the surgical 

procedure and opportunities for family participation. 

Although gentle cesarean offers substantial psychological 

and emotional advantages, its implementation should always remain 
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guided by maternal and neonatal clinical conditions. In situations 

requiring immediate emergency intervention or neonatal 

resuscitation, patient safety must remain the highest priority. 

Therefore, individualized clinical assessment is fundamental to 

determining the feasibility of family-centered practices during 

cesarean delivery. 

Overall, gentle cesarean section represents an important 

evolution in modern obstetric care by demonstrating that surgical 

childbirth can preserve many of the emotional, psychological, and 

relational benefits traditionally associated with physiological birth. 

By combining evidence-based surgical practice with compassionate, 

woman-centered care, this approach contributes to improved 

maternal satisfaction, enhanced family involvement, and a more 

positive childbirth experience. 

2.6. Vaginal birth after cesarean section (VBAC) 

Vaginal Birth After Cesarean (VBAC) refers to the planned 

vaginal delivery of women who have previously undergone one or, 

in carefully selected cases, two cesarean sections with a low 

transverse uterine incision and who have no recurrent obstetric or 

medical contraindications to vaginal birth. Over recent years, VBAC 

has gained increasing recognition as an evidence-based strategy for 

reducing repeat cesarean section rates while promoting maternal 

recovery and preserving future reproductive health (VBAC, 2026). 

Within contemporary obstetric practice, VBAC is considered 

one of the most important approaches for addressing the growing 

global prevalence of cesarean delivery. As cesarean section rates 

continue to increase worldwide, encouraging appropriately selected 

women to undergo a trial of labor after cesarean (TOLAC) has 

become an important public health strategy for reducing unnecessary 
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repeat surgical deliveries and their associated long-term 

complications (Duran et al., 2026). 

Appropriate patient selection represents the cornerstone of 

successful VBAC. Women with a previous low transverse uterine 

incision, spontaneous onset of labor, a singleton pregnancy, cephalic 

fetal presentation, and no contraindications to vaginal birth 

demonstrate the highest likelihood of achieving a successful vaginal 

delivery. Comprehensive antenatal counseling enables women to 

understand both the potential benefits and the relatively low but 

clinically important risks associated with attempting labor after 

cesarean delivery. 

Current evidence indicates that the success rate of VBAC 

ranges from approximately 60% to 80% among appropriately 

selected women (Lundgren et al., 2025). Successful VBAC offers 

several important maternal advantages, including avoidance of 

repeat abdominal surgery, reduced postoperative pain, earlier 

mobilization, shorter hospital stays, lower rates of surgical site 

infection, and faster return to normal daily activities. In addition, 

avoiding repeated surgical intervention decreases the cumulative 

risks associated with multiple cesarean deliveries, including intra-

abdominal adhesions and operative complications (RCOG, 2024). 

The long-term reproductive benefits of VBAC are 

particularly significant. Unlike repeated cesarean sections, 

successful vaginal birth does not create additional uterine scar tissue, 

thereby reducing the future risks of placenta previa, placenta accreta 

spectrum disorders, abnormal placental implantation, and other 

pregnancy-related complications associated with multiple uterine 

incisions (Keag, Norman, & Stock, 2018). Consequently, VBAC 

contributes not only to favorable outcomes in the current pregnancy 

but also to the preservation of maternal reproductive potential in 

subsequent pregnancies. 
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Although VBAC is associated with numerous maternal 

benefits, continuous intrapartum surveillance remains essential 

throughout labor. Careful monitoring of maternal and fetal well-

being enables early recognition of labor abnormalities and allows 

timely intervention should complications arise. Among these, uterine 

rupture remains the most clinically significant concern; however, 

when labor is managed in appropriately equipped healthcare 

facilities with continuous fetal monitoring and immediate access to 

emergency cesarean delivery, the absolute risk remains low and 

acceptable for eligible women (FIGO, 2025). 

The successful implementation of VBAC depends upon 

multidisciplinary collaboration among obstetricians, midwives, 

nurses, anesthesiologists, and neonatal healthcare professionals. 

Individualized labor management, continuous communication with 

the pregnant woman, and rapid access to emergency obstetric 

services are essential components of safe clinical practice. Equally 

important is shared decision-making, whereby healthcare 

professionals provide balanced, evidence-based information that 

enables women to make informed choices consistent with their 

personal preferences and clinical circumstances. 

Overall, VBAC represents an important component of 

contemporary evidence-based maternity care. By reducing 

unnecessary repeat cesarean deliveries while preserving maternal 

safety, reproductive health, and future fertility, appropriately 

managed VBAC contributes to both improved individual pregnancy 

outcomes and broader public health objectives aimed at optimizing 

obstetric care. 
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CHAPTER III 

BIRTHING METHODS CURRENTLY UNDER 

DEVELOPMENT 

Rapid advances in digital health technologies, artificial 

intelligence, biomedical engineering, and precision medicine are 

transforming contemporary obstetric care. Although childbirth 

remains a fundamentally physiological process, emerging 

technologies are increasingly being developed to support clinical 

decision-making, improve maternal comfort, enhance fetal 

surveillance, and reduce unnecessary obstetric interventions. Unlike 

conventional childbirth practices, these innovative approaches do 

not aim to replace physiological birth; rather, they seek to optimize 

maternal and neonatal outcomes by integrating technological 

innovations into evidence-based maternity care (ACOG, 2025). 

The next generation of childbirth technologies is 

characterized by personalized, predictive, and data-driven 

healthcare. Artificial intelligence algorithms capable of continuously 

analyzing maternal and fetal parameters, immersive virtual reality 

systems designed to reduce labor pain, microbiome-oriented 

interventions, wireless fetal monitoring technologies, and digital 

simulation platforms are gradually expanding the scope of modern 

obstetrics. Although many of these technologies remain under 

clinical evaluation or early implementation, they represent 
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promising strategies for improving childbirth safety while 

preserving the physiological nature of labor. 

This chapter reviews the most prominent childbirth 

technologies currently under development, explaining their 

mechanisms of action, potential clinical benefits, existing 

limitations, and future applications within evidence-based obstetric 

practice. 

3.1. AI-powered predictive vaginal delivery 

Artificial intelligence (AI)-supported predictive vaginal birth 

represents one of the most rapidly evolving fields in contemporary 

obstetrics. By combining machine learning algorithms with 

continuous maternal and fetal monitoring, these systems aim to 

improve clinical decision-making throughout labor while reducing 

unnecessary obstetric interventions. Rather than replacing healthcare 

professionals, predictive AI functions as an advanced clinical 

decision-support tool that assists obstetricians and midwives in 

interpreting complex physiological data more rapidly and 

consistently (Çörekçioğlu & Menekşe, 2025). 

Labor is characterized by continuous physiological changes 

affecting both the mother and fetus. Conventional intrapartum 

monitoring primarily depends on healthcare professionals 

interpreting cardiotocography (CTG) tracings, maternal vital signs, 

and labor progression. Although effective, this approach is 

inherently subject to interobserver variability, occasionally resulting 

in false-positive interpretations that may contribute to unnecessary 

operative deliveries, including cesarean sections (Çörekçioğlu & 

Menekşe, 2025). 

Predictive intrapartum systems utilize artificial intelligence 

and deep learning algorithms capable of processing multiple 

physiological variables simultaneously. Maternal heart rate, fetal 
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heart rate, uterine contraction frequency, cervical dilation, labor 

progression, and selected biochemical parameters are continuously 

analyzed and compared with extensive clinical databases derived 

from previous childbirth experiences. Within seconds, these systems 

generate individualized risk assessments that assist healthcare 

professionals in identifying deviations from normal labor 

progression (McCoy et al., 2025; Steinberg et al., 2025). 

One of the principal advantages of AI-supported predictive 

systems is their capacity to recognize subtle physiological changes 

before overt clinical deterioration becomes apparent. Conditions 

such as fetal hypoxia, dysfunctional labor, or prolonged labor 

progression may therefore be detected at an earlier stage, allowing 

healthcare professionals to intervene promptly when clinically 

indicated. Early recognition has the potential to reduce emergency 

obstetric procedures, improve neonatal outcomes, and decrease 

unnecessary cesarean section rates while supporting individualized 

maternity care (AlSaad et al., 2025). 

Furthermore, predictive algorithms contribute to 

personalized childbirth management by generating individualized 

labor profiles based on each woman's unique physiological 

characteristics. This personalized approach may facilitate more 

accurate clinical decision-making, improve communication among 

multidisciplinary healthcare teams, and optimize the allocation of 

obstetric resources. 

Despite these promising developments, several important 

limitations remain. Excessive algorithm sensitivity may generate 

frequent warning notifications, increasing the likelihood of alarm 

fatigue among healthcare professionals. Additionally, artificial 

intelligence systems are highly dependent on the quality and 

diversity of the datasets used during algorithm development. Models 

trained using homogeneous populations may demonstrate reduced 
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accuracy when applied to women from different ethnic, geographic, 

or socioeconomic backgrounds, potentially introducing algorithmic 

bias into clinical practice (AlSaad et al., 2025; Seyyed-Kalantari, 

Zhang, & McDermott, 2021). 

Consequently, current evidence supports the role of artificial 

intelligence as a complementary clinical decision-support 

technology rather than an autonomous decision-maker. Large 

multicenter validation studies involving diverse patient populations 

remain essential before widespread clinical implementation can be 

recommended. Until such evidence becomes available, predictive AI 

should continue to function as an adjunct to—rather than a 

replacement for—the clinical expertise of obstetricians, midwives, 

and nurses. 

3.2. Virtual reality (VR)-assisted childbirth (virtual reality 

analgesia) 

Virtual reality (VR)-assisted childbirth, also referred to as 

virtual reality analgesia, is an emerging non-pharmacological 

intervention designed to reduce labor pain and maternal anxiety 

through immersive digital environments. By combining advanced 

visualization technologies with cognitive distraction techniques, VR 

offers an innovative approach to pain management that complements 

conventional obstetric care. As interest in personalized and 

minimally invasive maternity care continues to grow, VR has 

attracted increasing attention as a supportive tool for improving the 

childbirth experience (Frey et al., 2019). 

Labor pain is a complex phenomenon involving 

physiological, psychological, emotional, and environmental 

components. Although pharmacological methods such as epidural 

analgesia remain highly effective, they may be associated with 

adverse effects including maternal hypotension, motor blockade, 
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urinary retention, or prolonged labor in selected cases. 

Consequently, researchers have increasingly focused on 

complementary non-pharmacological interventions capable of 

reducing pain perception while minimizing medical intervention 

(Frey et al., 2019). 

The analgesic effect of virtual reality is primarily explained 

by the Gate Control Theory of Pain together with mechanisms of 

cognitive distraction. During VR immersion, the mother's visual, 

auditory, and cognitive attention becomes focused on interactive 

three-dimensional virtual environments rather than painful uterine 

contractions. Because the human brain has a limited capacity to 

process sensory information simultaneously, this intense sensory 

engagement reduces cortical perception of nociceptive stimuli 

transmitted through afferent neural pathways, thereby decreasing the 

subjective experience of labor pain (Frey et al., 2019). 

Beyond pain management, virtual reality also contributes 

positively to maternal psychological well-being during childbirth. 

Immersive relaxation environments, guided breathing exercises, 

calming natural landscapes, and interactive mindfulness programs 

may reduce maternal anxiety, promote emotional relaxation, and 

increase feelings of control throughout labor. These psychological 

benefits are particularly valuable for women experiencing elevated 

childbirth anxiety or fear of labor. 

Clinical studies have demonstrated that women using VR 

during the first stage of labor frequently report lower Visual Analog 

Scale (VAS) pain scores together with reduced anxiety levels 

compared with conventional care alone. Improved psychological 

comfort may also decrease the need for additional pharmacological 

analgesics and contribute to greater maternal satisfaction with the 

overall childbirth experience (Frey et al., 2019). 
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Despite its promising clinical potential, several practical 

considerations should be addressed before widespread 

implementation. VR equipment intended for obstetric use should be 

lightweight, wireless, ergonomically designed, and easily 

disinfected between patients to minimize infection risks within 

maternity units. Furthermore, prolonged exposure to immersive 

virtual environments may occasionally produce symptoms 

collectively referred to as cybersickness, including nausea, 

dizziness, visual discomfort, or transient disorientation, potentially 

limiting its suitability for some pregnant women (Rebenitsch & 

Owen, 2016). 

Successful integration of VR into obstetric practice also 

depends on appropriate patient selection and multidisciplinary 

collaboration. Midwives, nurses, obstetricians, and anesthesiologists 

should jointly determine whether virtual reality is suitable for 

individual patients and provide continuous clinical supervision 

throughout its use. Importantly, VR should not be regarded as a 

replacement for established pharmacological pain management 

techniques but rather as a complementary intervention within a 

comprehensive, individualized childbirth care plan. 

As digital health technologies continue to evolve, future 

developments are expected to integrate virtual reality with artificial 

intelligence, wearable biosensors, and real-time physiological 

monitoring systems. Such innovations may enable adaptive VR 

environments capable of responding dynamically to maternal stress 

levels, pain intensity, and labor progression, thereby providing 

increasingly personalized support throughout childbirth. 

Nevertheless, further large-scale clinical trials are required to 

establish standardized clinical protocols and determine the long-term 

effectiveness of VR-assisted childbirth across diverse obstetric 

populations. 
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Overall, virtual reality-assisted childbirth represents a 

promising innovation that combines technological advancement 

with woman-centered maternity care. By simultaneously addressing 

both the physical and psychological dimensions of labor, VR has the 

potential to improve maternal comfort, enhance childbirth 

satisfaction, and support evidence-based, individualized obstetric 

practice. 

3.3. Cesarean section with natural seeding (vaginal seeding) 

Cesarean section with natural seeding, commonly referred to 

as vaginal seeding, is an emerging microbiome-oriented intervention 

developed to partially restore the natural microbial exposure that 

occurs during vaginal birth. The procedure involves transferring 

maternal vaginal microorganisms to infants born by cesarean section 

immediately after delivery using sterile gauze that has been exposed 

to maternal vaginal secretions before birth. Although this approach 

has generated considerable scientific interest, it remains an 

investigational practice and has not yet been incorporated into 

routine obstetric care (LaPoint et al., 2025). 

During vaginal birth, newborns are naturally exposed to the 

maternal vaginal and intestinal microbiota, particularly species 

belonging to the Lactobacillus and Bacteroides genera. This initial 

microbial colonization plays an important role in the early 

development of the neonatal immune system, intestinal microbiome 

maturation, and metabolic regulation. In contrast, infants delivered 

by cesarean section are predominantly colonized by microorganisms 

originating from maternal skin and the hospital environment, 

resulting in a different pattern of early microbial establishment 

(Dominguez-Bello, De Jesus-Laboy, & Shen, 2016). 

Growing evidence suggests that differences in neonatal 

microbial colonization may contribute to variations in immune 
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development during infancy. Several observational studies have 

reported associations between cesarean birth and a higher incidence 

of allergic diseases, asthma, obesity, and type 1 diabetes later in 

childhood. Although these associations are influenced by numerous 

genetic and environmental factors, restoration of early microbial 

exposure has become an important area of investigation within 

perinatal medicine (Montoya-Williams et al., 2018). 

The primary objective of vaginal seeding is to promote 

microbial colonization patterns that more closely resemble those 

observed following vaginal birth. Randomized clinical studies have 

demonstrated that infants receiving vaginal seeding exhibit skin, 

oral, and intestinal microbiome profiles that are initially more similar 

to those of vaginally delivered newborns. Nevertheless, current 

evidence also indicates that these differences may gradually 

diminish over time, particularly after the introduction of 

complementary feeding and other postnatal environmental 

influences (Mueller et al., 2020). 

Although the concept of microbiome restoration appears 

biologically plausible, important clinical uncertainties remain. At 

present, there is insufficient evidence demonstrating that short-term 

changes in microbial colonization translate into measurable long-

term improvements in child health outcomes. Consequently, further 

large-scale prospective studies are required before routine clinical 

implementation can be recommended. 

The principal concern surrounding vaginal seeding is the 

potential transmission of maternal pathogens to the newborn. 

Undiagnosed maternal infections, including Group B Streptococcus 

(GBS), Chlamydia trachomatis, Neisseria gonorrhoeae, and Herpes 

Simplex Virus (HSV), may be inadvertently transferred during the 

procedure, increasing the risk of neonatal infection, sepsis, 

conjunctivitis, or other serious complications (ACOG, 2017). 
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Therefore, careful maternal infection screening represents an 

essential prerequisite whenever vaginal seeding is considered within 

approved research settings. 

For this reason, major international professional 

organizations, including the American College of Obstetricians and 

Gynecologists (ACOG), currently do not recommend routine vaginal 

seeding outside ethically approved clinical research protocols 

because of the limited evidence regarding both its long-term efficacy 

and safety (ACOG, 2017). Women expressing interest in the 

procedure should receive comprehensive counseling regarding the 

available evidence, potential benefits, existing uncertainties, and 

possible infectious risks before informed consent is obtained. 

Future research focusing on neonatal microbiome science, 

precision medicine, and probiotic interventions may further clarify 

the clinical role of vaginal seeding. As knowledge regarding host–

microbiome interactions continues to expand, microbiome-based 

strategies may eventually become valuable components of 

individualized neonatal care. Until robust evidence becomes 

available, however, vaginal seeding should continue to be regarded 

as an investigational intervention rather than a standard obstetric 

practice. 

Overall, vaginal seeding represents a promising example of 

how advances in microbiome research may influence future obstetric 

and neonatal care. Nevertheless, its integration into routine clinical 

practice should remain guided by high-quality scientific evidence, 

rigorous infection control measures, ethical oversight, and patient-

centered decision-making. 
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3.4. Telemetric and mobile hydrotherapy childbirth (advanced 

water birth) 

Telemetric and mobile hydrotherapy childbirth, also referred 

to as advanced water birth, represents an innovative evolution of 

conventional hydrotherapy-assisted labor. By integrating wireless 

fetal monitoring technologies with hydrotherapy, this approach aims 

to preserve the physiological and analgesic benefits of water 

immersion while ensuring uninterrupted maternal and fetal 

surveillance throughout labor. As digital obstetric technologies 

continue to advance, telemetric hydrotherapy has emerged as a 

promising strategy for combining maternal comfort with enhanced 

clinical safety (Uğurlu & Döner, 2024). 

Conventional water birth has long been recognized as an 

effective non-pharmacological method for reducing labor pain, 

promoting maternal relaxation, and facilitating physiological 

childbirth. However, one of its principal limitations has been the 

interruption of continuous fetal monitoring when women enter the 

birthing pool, particularly when traditional wired cardiotocography 

(CTG) systems are used. This limitation has restricted the use of 

hydrotherapy in women requiring closer intrapartum surveillance 

(NHS, 2024). 

To overcome this challenge, advanced hydrotherapy systems 

incorporate waterproof, lightweight, and wireless telemetric sensors 

that continuously monitor both maternal and fetal physiological 

parameters during immersion. These wearable monitoring devices 

record fetal heart rate, uterine contractions, and selected maternal 

vital signs before transmitting the data in real time to central 

monitoring stations through secure wireless communication 

systems. Consequently, healthcare professionals are able to maintain 

continuous observation without restricting maternal mobility or 
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interrupting hydrotherapy (Mini Telemetry, 2026; Mitchell & Khan, 

2022). 

A major advantage of telemetric hydrotherapy is the 

preservation of maternal freedom of movement throughout labor. 

Unlike conventional monitoring systems, wireless telemetry allows 

women to walk, change positions, and move naturally within the 

birthing pool while maintaining uninterrupted fetal surveillance. 

This combination of physiological mobility and continuous 

monitoring supports individualized, woman-centered maternity care 

by reducing unnecessary restrictions during labor. 

The analgesic benefits of hydrotherapy remain an essential 

component of this advanced approach. Warm water immersion 

promotes muscle relaxation, stimulates endogenous endorphin 

release, decreases maternal stress responses, and contributes to lower 

pain perception during labor. Clinical studies have reported that 

women undergoing telemetric hydrotherapy frequently experience 

reduced pain intensity together with greater childbirth satisfaction 

while maintaining appropriate fetal monitoring throughout labor 

(Bedir Fındık et al., 2025). 

From a clinical perspective, continuous telemetric fetal 

monitoring enhances patient safety by enabling earlier recognition 

of abnormal fetal heart rate patterns, prolonged labor, or other 

intrapartum complications. Early detection allows timely clinical 

intervention whenever necessary while preserving the non-

pharmacological benefits associated with water immersion. 

Accordingly, telemetric hydrotherapy represents an important 

advancement in balancing physiological childbirth with modern 

obstetric surveillance. 

Despite these advantages, several practical limitations 

continue to influence the widespread implementation of advanced 

hydrotherapy systems. Wireless signal interruption during 
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underwater monitoring, occasional transmission artifacts, equipment 

costs, maintenance requirements, and strict infection prevention 

protocols remain important operational challenges. In addition, 

specialized birthing facilities, trained multidisciplinary healthcare 

teams, and standardized institutional guidelines are essential 

prerequisites for the safe integration of telemetric hydrotherapy into 

routine obstetric practice (NHS, 2024). 

As digital monitoring technologies continue to evolve, future 

hydrotherapy systems are expected to integrate artificial intelligence, 

wearable biosensors, and automated environmental controls capable 

of continuously regulating water temperature, filtration, and 

physiological monitoring. These developments may further enhance 

maternal comfort while strengthening patient safety and supporting 

individualized labor management. 

Overall, telemetric and mobile hydrotherapy childbirth 

represents a significant advancement in contemporary obstetric 

technology by successfully integrating physiological childbirth 

principles with continuous digital monitoring. Although further 

technological refinement and broader clinical evaluation remain 

necessary, this approach demonstrates considerable potential for 

improving maternal comfort, maintaining fetal safety, and expanding 

the clinical applicability of hydrotherapy-assisted childbirth. 

3.5. A personalized birth plan using smart birth simulators 

Personalized birth planning supported by smart birth 

simulators represents one of the most innovative developments in 

precision obstetrics. Unlike conventional birth plans, which 

primarily document maternal preferences regarding labor and 

delivery, smart simulation technologies integrate advanced imaging 

techniques, artificial intelligence, and biomechanical modeling to 

generate individualized childbirth scenarios based on each woman’s 
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unique anatomical and physiological characteristics. This 

personalized approach aims to improve clinical decision-making 

while supporting safer and more predictable childbirth (Afshar et al., 

2019). 

Traditional birth plans have long served as valuable 

communication tools between pregnant women and healthcare 

professionals. However, labor is a dynamic physiological process 

influenced by numerous maternal, fetal, and obstetric variables that 

cannot always be anticipated before childbirth begins. Consequently, 

standardized birth plans may not fully reflect the complex 

biomechanical interactions that occur during labor. Smart birth 

simulators have been developed to address this limitation by creating 

patient-specific digital models capable of predicting labor 

progression under different clinical conditions. 

The development of these personalized simulations begins 

with the integration of maternal imaging data obtained during late 

pregnancy. Ultrasound (USG) and magnetic resonance imaging 

(MRI) datasets are incorporated into artificial intelligence–supported 

software platforms capable of reconstructing three-dimensional 

digital models of the maternal pelvis, birth canal, fetal head position, 

and estimated fetal size. Through digital twin technology, these 

anatomical structures are transformed into individualized virtual 

environments that closely represent the anticipated conditions of 

childbirth (PelviTwin, 2026). 

Using these personalized digital models, smart simulators 

mathematically estimate the biomechanical interactions expected 

during labor. Factors such as uterine contraction forces, fetal 

rotational movements, pelvic dimensions, maternal tissue resistance, 

and the mechanical relationship between the fetal head and the birth 

canal are analyzed simultaneously. This comprehensive analysis 

enables healthcare professionals to estimate the probability of 
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successful vaginal birth and identify potential mechanical 

complications before labor begins (PelviTwin, 2026). 

One of the principal clinical advantages of smart birth 

simulators is their ability to support individualized obstetric 

planning. Simulation results may assist obstetricians and midwives 

in identifying women at increased risk of prolonged labor, 

cephalopelvic disproportion, or shoulder dystocia, thereby 

facilitating early clinical preparation and individualized delivery 

planning. Rather than replacing clinical judgment, these systems 

function as advanced decision-support tools that complement 

evidence-based obstetric assessment. 

Smart simulation technology also enhances patient education 

and shared decision-making. By visualizing individualized labor 

scenarios, pregnant women may gain a better understanding of their 

own childbirth process, expected challenges, and available delivery 

options. This improved communication may reduce uncertainty, 

strengthen maternal confidence, and facilitate collaborative planning 

between women and their healthcare teams. 

Recent studies suggest that simulation-assisted obstetric 

planning may improve prediction of mechanical birth complications 

requiring emergency intervention, including shoulder dystocia and 

difficult operative delivery (Allen et al., 2024). Furthermore, 

simulator-generated recommendations regarding optimal maternal 

positioning during labor may contribute to reductions in maternal 

soft tissue trauma and neonatal birth injuries by supporting more 

efficient fetal descent through the birth canal (Lin et al., 2023). 

Despite these promising developments, several important 

limitations remain. High-resolution imaging systems, advanced 

computational software, and specialized technical expertise 

contribute to considerable implementation costs. In addition, current 

simulation models cannot fully account for the unpredictable 
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biological and physiological events that frequently occur during 

labor, including variations in uterine contractility, maternal fatigue, 

fetal adaptation, and rapidly evolving obstetric emergencies. 

Therefore, simulation findings should always be interpreted within 

the broader context of comprehensive clinical assessment rather than 

as definitive predictors of childbirth outcomes. 

Future advances in artificial intelligence, digital twin 

technology, and real-time physiological monitoring are expected to 

further improve the accuracy and clinical applicability of 

personalized birth simulators. Integration with wearable biosensors, 

predictive intrapartum algorithms, and continuously updated 

maternal-fetal data may eventually enable dynamic simulations 

capable of adapting throughout labor, thereby supporting truly 

personalized obstetric care. 

Overall, smart birth simulators represent an important step 

toward precision maternity care by combining biomedical 

engineering, artificial intelligence, and individualized clinical 

planning. Although additional clinical validation is required before 

widespread implementation, these technologies have considerable 

potential to improve obstetric decision-making, optimize maternal 

and neonatal outcomes, and enhance personalized childbirth 

planning. 

3.6. Innovative Midwifery and Nursing Approaches to Birth 

Technologies 

The rapid integration of artificial intelligence, virtual reality, 

wearable monitoring devices, digital twin technologies, and wireless 

telemetry systems into obstetric practice is fundamentally 

transforming the organization and delivery of maternity care. While 

these technological innovations have significantly expanded the 

diagnostic and therapeutic capabilities available during pregnancy 
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and childbirth, they have simultaneously increased the importance 

of midwives and nurses as coordinators of safe, individualized, and 

compassionate care. Rather than diminishing the role of healthcare 

professionals, technological advancement has reinforced the 

essential contribution of midwives and nurses in ensuring that digital 

innovations are applied within a holistic, woman-centered 

framework (Darwesh, Kassem, & Khalil, 2024). 

Modern childbirth extends beyond the successful application 

of advanced medical technologies. Positive maternal outcomes also 

depend on effective communication, emotional support, ethical 

decision-making, and continuous clinical assessment throughout 

pregnancy, labor, and the postpartum period. Midwives and nurses 

therefore function as the bridge between sophisticated technological 

systems and the individualized needs, expectations, and emotional 

well-being of women and their families. Their professional 

responsibilities include not only interpreting technological data but 

also preserving the humanistic philosophy that remains central to 

maternity care. 

Artificial intelligence–supported decision systems and 

predictive obstetric algorithms generate large volumes of continuous 

physiological information. Although these technologies improve 

clinical surveillance, they also increase the possibility of alarm 

fatigue resulting from repeated non-critical notifications. In this 

context, the clinical expertise of midwives and nurses becomes 

indispensable. By integrating digital information with bedside 

assessment, maternal observations, and professional clinical 

judgment, healthcare professionals distinguish false-positive alerts 

from genuine obstetric emergencies, thereby ensuring that clinical 

interventions remain both timely and appropriate (Kenneth, 2024). 

The introduction of advanced technologies has also expanded 

professional responsibilities related to patient safety and quality 
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assurance. Midwives and nurses are responsible for maintaining 

infection prevention protocols during hydrotherapy-assisted 

childbirth, supervising the safe use and disinfection of wearable 

monitoring devices, supporting aseptic procedures associated with 

investigational interventions such as vaginal seeding, and 

continuously monitoring maternal and fetal well-being throughout 

technology-assisted labor. These responsibilities highlight the 

continuing importance of clinical vigilance despite increasing 

technological sophistication. 

Education represents another essential component of 

technology-supported maternity care. As digital childbirth 

technologies become more widely available, pregnant women 

require comprehensive guidance regarding their indications, 

expected benefits, limitations, and potential risks. Midwives and 

nurses therefore assume a central educational role by explaining the 

appropriate use of virtual reality systems, interpreting simulation-

generated birth plans, preparing women for technology-assisted 

labor, and promoting informed participation in clinical decision-

making. Such educational support strengthens maternal autonomy 

and contributes to greater confidence throughout the childbirth 

process. 

The growing use of personalized obstetric technologies has 

also increased the importance of ethical practice. Midwives and 

nurses play a critical role in protecting patient privacy, maintaining 

data confidentiality, obtaining informed consent, and ensuring that 

technological interventions remain consistent with the individual 

values, preferences, and cultural expectations of each woman. In 

digital healthcare environments, preserving dignity, respect, and 

individualized care remains equally as important as maintaining 

technological excellence. 
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Continuous professional development has become 

increasingly important as maternity care evolves. Midwives and 

nurses are expected to develop competencies not only in 

conventional obstetric care but also in digital literacy, artificial 

intelligence applications, wearable technologies, telehealth systems, 

and evidence-based interpretation of technologically generated 

clinical data. Lifelong learning and interdisciplinary collaboration 

therefore represent fundamental components of future maternity care 

(Rattanasak et al., 2025; Ullah et al., 2021). 

Looking ahead, technological innovation should be viewed 

as a means of strengthening—not replacing—the professional role 

of midwives and nurses. Although digital systems are capable of 

supporting clinical decision-making, they cannot replicate the 

empathy, communication, ethical reasoning, and individualized 

support provided by experienced healthcare professionals. 

Consequently, the future of maternity care will depend on 

successfully integrating technological innovation with 

compassionate, evidence-based, and woman-centered clinical 

practice. 

Overall, innovative childbirth technologies should be 

regarded as valuable tools that enhance, rather than substitute for, 

professional maternity care. The successful implementation of these 

technologies requires well-trained healthcare professionals who 

possess both advanced digital competencies and a strong 

commitment to holistic, family-centered care. By combining 

technological innovation with compassionate clinical practice, 

midwives and nurses will continue to play a central role in improving 

maternal and neonatal outcomes in the future of obstetric care. 
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3.7.Ethical and Legal Considerations 

The rapid integration of artificial intelligence, wearable 

monitoring devices, virtual reality applications, telemetric 

hydrotherapy systems, and digital simulation technologies into 

obstetric practice has introduced new ethical and legal challenges 

alongside their clinical benefits. Although these innovations have the 

potential to improve maternal and neonatal outcomes through more 

accurate clinical assessment and individualized care, their 

implementation must always comply with the fundamental 

principles of medical ethics, including respect for autonomy, 

beneficence, non-maleficence, justice, and professional 

accountability (ACOG, 2025; FIGO, 2025). 

Respect for maternal autonomy remains one of the 

cornerstones of modern maternity care. Every pregnant woman has 

the right to receive clear, evidence-based information regarding 

available childbirth technologies, their potential benefits, possible 

risks, and existing uncertainties before making informed decisions 

concerning her care. Technologies such as AI-supported decision 

systems, VR-assisted labor analgesia, digital birth simulation, and 

vaginal seeding should never replace shared decision-making 

between healthcare professionals and expectant mothers. Instead, 

they should serve as supportive tools that facilitate individualized 

clinical discussions while preserving maternal preferences and 

informed consent (FIGO, 2025; RCOG, 2024). 

Data privacy and cybersecurity have become increasingly 

important with the widespread use of wearable sensors and cloud-

based digital monitoring systems. Continuous collection of maternal 

physiological data, fetal heart rate recordings, biometric 

measurements, and electronic health information requires robust 

data protection strategies to safeguard patient confidentiality. 

Unauthorized access, cyberattacks, or inappropriate secondary use 
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of health information may compromise both patient safety and 

public trust in digital healthcare technologies. Therefore, healthcare 

institutions should establish secure digital infrastructures, encrypted 

communication systems, and comprehensive cybersecurity 

protocols before implementing these technologies in routine 

obstetric practice (Darwesh, Kassem, & Khalil, 2024; Ullah et al., 

2021). 

Another important ethical consideration involves algorithmic 

transparency and fairness. Artificial intelligence systems are 

developed using previously collected clinical datasets, and the 

quality, diversity, and representativeness of these datasets directly 

influence algorithm performance. When training datasets fail to 

adequately represent different ethnic groups, maternal ages, 

socioeconomic backgrounds, or pregnancy characteristics, 

algorithmic bias may occur, potentially leading to inaccurate risk 

prediction or unequal healthcare outcomes. Consequently, 

continuous validation using multicenter and heterogeneous 

populations is essential before AI-based clinical decision-support 

systems can be widely adopted in maternity care (Seyyed-Kalantari, 

Zhang, & McDermott, 2021; Steinberg et al., 2025). 

Professional accountability should always remain with 

qualified healthcare professionals regardless of technological 

advancement. Artificial intelligence systems, predictive algorithms, 

and digital simulators should support—but never replace—the 

clinical reasoning of obstetricians, midwives, and nurses. Final 

clinical decisions must continue to rely on comprehensive patient 

assessment, professional expertise, current evidence, and 

individualized maternal circumstances. Maintaining this balance 

protects patient safety while preventing excessive dependence on 

automated technologies (AlSaad et al., 2025; Backes et al., 2024). 
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The introduction of innovative technologies also requires 

careful consideration of legal responsibilities. Healthcare 

professionals should ensure that informed consent procedures 

specifically address the use of digital technologies, including 

explanations regarding their intended purpose, expected clinical 

benefits, limitations, possible technical failures, and data 

management procedures. Documentation of informed consent 

should become an integral component of technology-assisted 

maternity care, particularly when novel interventions remain under 

clinical evaluation or research protocols (ACOG, 2025; FIGO, 

2025). 

Equitable access represents another important ethical 

challenge. Advanced childbirth technologies may initially become 

available only in tertiary referral centers or highly specialized 

institutions because of financial costs and technological 

infrastructure requirements. Such inequalities could widen existing 

disparities in maternal healthcare if access remains limited to 

specific geographical regions or socioeconomic groups. Future 

implementation strategies should therefore prioritize equitable 

distribution of technological resources while ensuring that all 

pregnant women have the opportunity to benefit from evidence-

based innovations regardless of their socioeconomic status (Backes 

et al., 2024). 

Finally, the integration of digital technologies should never 

diminish the humanistic nature of childbirth. Pregnancy and birth 

remain profoundly personal experiences that require empathy, 

emotional support, respectful communication, and continuous 

professional presence. While technology can improve clinical 

precision and patient safety, compassionate care delivered by skilled 

midwives, nurses, and obstetricians remains irreplaceable. The 

future of maternity care therefore depends on achieving an 
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appropriate balance between technological innovation and human-

centered healthcare, ensuring that advances in digital medicine 

strengthen rather than replace therapeutic relationships between 

healthcare professionals and families (Kenneth, 2024; Darwesh, 

Kassem, & Khalil, 2024). 

3.8. Future Perspectives 

Advances in digital health technologies are expected to 

reshape maternity care over the coming decade by transforming 

childbirth into a more personalized, predictive, preventive, and 

participatory process. Rather than replacing physiological birth, 

future obstetric practice is anticipated to combine evidence-based 

clinical care with intelligent digital support systems that 

continuously monitor maternal and fetal well-being while preserving 

the natural progression of labor whenever possible. Emerging 

technologies such as artificial intelligence, wearable biosensors, 

digital twins, telemedicine, and simulation-based obstetric planning 

are likely to become increasingly integrated into routine maternity 

services as their safety, effectiveness, and accessibility continue to 

improve (Smith & Rahmani, 2026; Steinberg et al., 2025). 

Artificial intelligence is expected to play a progressively 

greater role in supporting clinical decision-making throughout 

pregnancy, labor, and the postpartum period. Future AI platforms 

may integrate information obtained from electronic health records, 

continuous fetal monitoring, maternal wearable devices, laboratory 

findings, ultrasound examinations, and previous obstetric histories 

into a single decision-support environment. Such comprehensive 

integration could facilitate earlier identification of obstetric 

complications, optimize individualized care pathways, and reduce 

unnecessary medical interventions while maintaining maternal and 

fetal safety. Nevertheless, these systems should continue to function 
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as supportive clinical tools, with final medical decisions remaining 

under the responsibility of qualified healthcare professionals 

(AlSaad et al., 2025; Steinberg et al., 2025). 

Wearable health technologies are also expected to expand 

considerably in the coming years. Improvements in wireless 

biosensors may enable continuous monitoring of maternal vital 

signs, fetal movement patterns, uterine activity, and maternal 

physical activity not only within hospitals but also in community 

settings and at home. Integration of these monitoring systems with 

secure telemedicine platforms may facilitate earlier recognition of 

potential complications, reduce unnecessary hospital visits, and 

improve continuity of maternity care, particularly for women living 

in geographically remote areas or experiencing high-risk 

pregnancies (Smith & Rahmani, 2026; Rattanasak et al., 2025; Ullah 

et al., 2021). 

Rapid developments in computational modeling are likely to 

enhance the clinical value of digital twin technologies. Future 

simulation platforms may become capable of incorporating 

continuously updated physiological information throughout 

pregnancy, allowing healthcare professionals to refine 

individualized birth plans as maternal and fetal conditions evolve. 

Such technologies may contribute to more accurate prediction of 

labor progression, optimization of delivery strategies, and reduction 

of unexpected intrapartum complications while supporting shared 

decision-making between healthcare professionals and expectant 

mothers (PelviTwin, 2026; Allen et al., 2024). 

Future maternity care is also expected to place greater 

emphasis on interdisciplinary collaboration. Obstetricians, 

midwives, nurses, anesthesiologists, neonatologists, biomedical 

engineers, computer scientists, and information technology 

specialists will increasingly work together to develop, evaluate, and 
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safely implement innovative childbirth technologies. Consequently, 

healthcare education programs may progressively incorporate digital 

health literacy, artificial intelligence, biomedical engineering 

principles, and simulation-based training into undergraduate and 

postgraduate curricula for maternity care professionals (Darwesh, 

Kassem, & Khalil, 2024; Backes et al., 2024). 

From a public health perspective, future technological 

innovations should prioritize equitable access, affordability, and 

sustainability in addition to scientific advancement. Although 

sophisticated digital technologies initially become available within 

tertiary referral centers, broader implementation strategies should 

aim to ensure that women receiving maternity care in community 

hospitals, rural healthcare facilities, and low-resource settings also 

benefit from evidence-based innovations. Reducing disparities in 

access to safe maternity care should remain one of the principal 

objectives of future obstetric development (FIGO, 2025; ACOG, 

2025). 

Another important future direction involves the continuous 

evaluation of emerging technologies through large-scale multicenter 

clinical studies. Long-term investigations will be essential to 

determine not only clinical effectiveness but also cost-effectiveness, 

patient satisfaction, maternal quality of life, neonatal outcomes, and 

healthcare system sustainability. High-quality scientific evidence 

will remain the foundation upon which future innovations are 

incorporated into international clinical guidelines and routine 

obstetric practice (RCOG, 2024; Steinberg et al., 2025). 

Despite remarkable technological progress, the future of 

childbirth should continue to preserve its fundamentally human-

centered philosophy. Pregnancy, labor, and birth are unique life 

experiences that extend beyond physiological processes to 

encompass emotional, psychological, social, and cultural 
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dimensions. Therefore, future innovations should aim not only to 

improve clinical accuracy but also to strengthen respectful maternity 

care, individualized support, effective communication, and 

compassionate professional practice. The most successful maternity 

care systems of the future will be those that integrate advanced 

technology with evidence-based clinical expertise while preserving 

the dignity, autonomy, and well-being of every mother and newborn 

(Backes et al., 2024; Kenneth, 2024). 

3.9.Practical Recommendations 

The successful integration of emerging childbirth 

technologies into routine maternity care requires a multidisciplinary, 

evidence-based, and patient-centered implementation strategy. 

Although innovative technologies such as artificial intelligence, 

virtual reality, telemetric monitoring, wearable sensors, and digital 

simulation systems offer considerable potential to improve maternal 

and neonatal outcomes, their effectiveness depends largely on 

appropriate clinical application, professional competency, and 

continuous evaluation. The following recommendations summarize 

practical considerations for healthcare professionals, healthcare 

institutions, researchers, educators, and policymakers to facilitate the 

safe and effective implementation of these innovations in obstetric 

practice. 

3.9.1.Recommendations for Midwives and Nurses 

Midwives and nurses should maintain their central role in 

providing holistic, compassionate, and evidence-based maternity 

care while embracing technological innovations that enhance 

clinical practice. Continuous professional education in artificial 

intelligence, wearable monitoring systems, virtual reality 

applications, digital simulation technologies, and telemetric 

monitoring should become an integral component of lifelong 
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learning. Developing digital literacy alongside traditional clinical 

competencies will enable healthcare professionals to interpret 

technological information appropriately without compromising 

individualized maternal care (Backes et al., 2024; Kenneth, 2024). 

Healthcare professionals should continue to prioritize 

respectful communication, informed consent, emotional support, 

and individualized care throughout pregnancy, labor, and the 

postpartum period. Technological innovations should strengthen 

rather than replace the therapeutic relationship established between 

healthcare professionals and expectant families. Midwives and 

nurses should also actively participate in evaluating new 

technologies, reporting technical limitations, identifying potential 

safety concerns, and contributing to quality improvement initiatives 

within maternity services (Darwesh, Kassem, & Khalil, 2024). 

3.9.2.Recommendations for Obstetricians 

Obstetricians should utilize emerging digital technologies as 

clinical decision-support systems rather than independent decision-

making tools. Artificial intelligence algorithms, digital birth 

simulators, predictive monitoring systems, and wearable 

technologies should complement comprehensive clinical assessment 

while preserving individualized patient management. Regular 

validation of algorithm performance, careful interpretation of digital 

outputs, and integration of technological findings with professional 

clinical judgment remain essential for maintaining patient safety 

(Steinberg et al., 2025; AlSaad et al., 2025). 

Interdisciplinary collaboration with midwives, nurses, 

anesthesiologists, neonatologists, biomedical engineers, and 

information technology specialists should be encouraged to optimize 

the implementation of innovative childbirth technologies. Such 

collaboration facilitates comprehensive patient care while ensuring 
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that technological advances remain clinically meaningful and 

responsive to individual maternal needs. 

3.9.3.Recommendations for Healthcare Institutions 

Healthcare institutions should establish secure technological 

infrastructures before implementing advanced digital maternity care 

systems. Appropriate cybersecurity measures, standardized 

maintenance procedures, equipment calibration, infection 

prevention protocols, and technical support services should 

accompany the introduction of wearable monitoring devices, 

telemetric hydrotherapy systems, and digital communication 

platforms. Continuous monitoring of system performance and 

regular quality assurance activities are essential to maintain patient 

safety and healthcare quality (Ullah et al., 2021; Mitchell & Khan, 

2022). 

Hospitals should also invest in continuing education 

programs that prepare healthcare professionals to safely operate 

emerging technologies while maintaining evidence-based maternity 

care principles. Simulation-based training and interdisciplinary 

educational activities may improve both technical competence and 

team communication during technology-assisted childbirth. 

3.9.4.Recommendations for Researchers 

Future research should prioritize large-scale, multicenter 

randomized controlled trials evaluating the clinical effectiveness, 

safety, cost-effectiveness, and long-term outcomes of innovative 

childbirth technologies. Studies should include diverse maternal 

populations to minimize algorithmic bias and improve the 

generalizability of research findings. Particular attention should be 

given to evaluating maternal satisfaction, neonatal outcomes, health-

related quality of life, and long-term reproductive health following 

technology-assisted maternity care (Seyyed-Kalantari, Zhang, & 

McDermott, 2021; Steinberg et al., 2025). 
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Researchers should also investigate ethical, legal, 

organizational, and socioeconomic aspects of digital obstetric care 

to ensure that technological innovation remains equitable, 

accessible, and sustainable across different healthcare systems. 

3.9.5.Recommendations for Policymakers 

Health policymakers should support the development of 

national regulatory frameworks governing the safe implementation 

of artificial intelligence, wearable health technologies, telemedicine, 

and digital clinical decision-support systems in maternity care. 

Standardized clinical guidelines, accreditation criteria, ethical 

governance mechanisms, and data protection regulations should 

accompany technological innovation to ensure consistent quality of 

care across healthcare institutions (FIGO, 2025; ACOG, 2025). 

Investment in digital healthcare infrastructure, professional 

education, and equitable access to technological innovations will 

contribute to reducing disparities in maternal healthcare while 

promoting safer childbirth experiences for women and newborns. 

Public policies should encourage responsible innovation by 

balancing scientific progress with ethical principles, patient rights, 

and evidence-based clinical practice. 

3.9.6.General Recommendations 

Ultimately, technological innovation should always remain a 

means of enhancing—not replacing—high-quality maternity care. 

The future of childbirth depends not only on increasingly 

sophisticated technologies but also on the continued commitment of 

healthcare professionals to compassionate, respectful, and 

individualized care. Successful integration of innovative childbirth 

technologies requires collaboration among clinicians, researchers, 

educators, healthcare institutions, and policymakers, ensuring that 

scientific progress consistently serves the best interests of mothers, 

newborns, and families. By combining technological excellence 
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with human-centered care, maternity services can continue to 

improve safety, satisfaction, and long-term reproductive health while 

preserving the physiological and emotional significance of childbirth 

(Backes et al., 2024; Darwesh, Kassem, & Khalil, 2024). 

3.10. Conclusion 

The longstanding traditional methods of childbirth, together 

with the innovations introduced by modern medical technology, 

have opened the way to a new era in obstetrics and perinatal care. 

Although childbirth remains a fundamentally physiological process, 

it is also characterized by dynamic maternal and fetal changes that 

may require timely clinical intervention. Throughout this book, both 

established childbirth methods and emerging technological 

innovations have been examined within the framework of evidence-

based practice, emphasizing their clinical indications, benefits, 

limitations, and future potential. 

The innovative technologies discussed—including artificial 

intelligence-supported predictive intrapartum care, virtual reality 

(VR) analgesia, vaginal seeding, telemetric hydrotherapy, and smart 

birth simulators—illustrate the continuing transformation of 

maternity care toward more personalized, predictive, and data-

driven clinical practice. Rather than replacing conventional obstetric 

approaches, these technologies are intended to strengthen clinical 

decision-making, improve maternal comfort, optimize fetal 

surveillance, and support safer, more individualized childbirth 

experiences. 

Future maternity care should focus on integrating 

technological innovation into routine clinical practice while 

preserving the physiological nature of childbirth and maintaining 

woman-centered, evidence-based care. The successful 

implementation of these innovations depends not only on 
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technological advancement but also on multidisciplinary 

collaboration among obstetricians, midwives, nurses, 

anesthesiologists, engineers, researchers, and healthcare 

policymakers. 

Equally important is preserving the ethical principles that 

underpin high-quality maternity care. Respect for maternal 

autonomy, informed decision-making, patient privacy, equitable 

access to healthcare technologies, and culturally sensitive care 

should remain fundamental considerations as digital innovations 

become increasingly integrated into obstetric practice. Technological 

progress should consistently strengthen—rather than diminish—the 

therapeutic relationship between healthcare professionals and 

expectant families (Darwesh, Kassem, & Khalil, 2024). 

Future research should continue to evaluate the clinical 

effectiveness, cost-effectiveness, accessibility, and long-term 

maternal and neonatal outcomes associated with emerging childbirth 

technologies across diverse healthcare systems. In addition, further 

multicenter clinical studies are required to address current 

limitations related to data security, algorithmic bias, cyber-related 

health risks, infection prevention, and regulatory implementation. 

Generating robust scientific evidence will be essential before many 

of these innovations can become components of routine obstetric 

care (Allen et al., 2024; Rattanasak et al., 2025). 

Ultimately, the future of childbirth will not be defined solely 

by increasingly sophisticated technologies, but by the ability to 

combine scientific innovation with compassionate, respectful, and 

individualized maternity care. The most successful maternity 

services will be those that integrate technological excellence with 

clinical expertise, ethical responsibility, and human-centered care. 

By maintaining this balance, modern obstetrics can continue to 
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improve maternal and neonatal outcomes while preserving childbirth 

as a safe, positive, and meaningful life experience. 
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